responsible diagnosis of myocardial infarction. We used the discharge abstract database from the Canadian Institute for Health Information to identify patients discharged from hospital. We obtained information about coexisting conditions and the severity of the patient's cardiovascular condition from the secondary diagnosis fields in the discharge abstract database. From 1992 to 2001, diagnoses in this database were coded using the International Classification of Diseases, 9th version; beginning in 2002, the 10th version of this coding scheme was used. In a previous study that validated the accuracy of the most responsible diagnosis of myocardial infarction (which we used to select patients for inclusion in our study), we determined that the specificity was 92.8% and the sensitivity was 88.8% for patients admitted to cardiac care units. 9 We excluded patients who had been admitted to hospital with a diagnosis of myocardial infarction in the year before the index admission.
We linked the admission cohort to the Ontario Drug Benefit database. This database tracks prescription medication use by all Ontario residents aged 65 years or older. Therefore, our study was restricted to patients aged 65 years or older who had been discharged from hospital with a diagnosis of myocardial infarction. We excluded patients who were discharged to complex continuing care hospitals because as their prescription medications are not covered by the Ontario Drug Benefit program. The study was restricted to patients discharged from hospital between Apr. 1, 2005, and Mar. 31, 2006 . The use of each study medication was determined by examining whether the Ontario Drug Benefits database contained a record of the patient filling a prescription for the given medication within 90 days after discharge from hospital.
Physician characteristics
We linked the study cohort to the physician services claims database of the Ontario Health Insurance Plan to identify each patient's attending physician during the hospital stay. We defined the attending physician as the physician who submitted the most claims with a fee code identifying the service provided as an attending service. If there was a tie in the number of claims between 2 or more physicians, we used the following rank ordering of specialties to identify the attending physician: cardiologists, general internists, general or family practitioners, and other specialists. We previously used a similar approach to identify the admitting physician in the Ontario Myocardial Infarction Database. 10, 11 However, because the focus of the current study was on discharge prescribing, we felt that information about the attending physician would be more appropriate than information about the admitting physician. We established linkages between databases containing patient information using an encrypted version of the patient's health card number.
We considered the following physician characteristics: sex, number of years since graduation from medical school (as an indicator of clinical experience), specialty (categorized as cardiology, general internal medicine, general or family practice, and other) and number of patients with myocardial infarction (any age) admitted to hospital for whom that physician was the attending physician during the 2005/06 fiscal year. Physician specialty, sex and year of graduation from medical school were obtained from the Physicians Database of the Institute for Clinical Evaluative Sciences. We categorized physicians' volume of myocardial infarction cases and years of experience into quartiles (i.e., 25% of the patients within each quartile).
Hospital characteristics
For each hospital, we determined the percentage of patients who filled a prescription for a β-blocker, an angiotensinmodifying agent (either an ACE inhibitor or an angiotensinreceptor blocker) or a statin within 90 days after discharge. We considered ACE inhibitors and angiotensin-receptor blockers together for reasons described in our earlier study. 1 We restricted this analysis to hospitals where at least 30 elderly patients with myocardial infarction had received treatment in 2005. We compared the characteristics of hospitals with prescribing rates of less than 80% (low-prescribing hospitals) with those having prescribing rates of 80% or more (highprescribing hospitals).
We considered the following hospital characteristics: the number of patients with myocardial infarction (any age) admitted during the study period, whether the hospital was a teaching hospital and whether it had the capability to perform invasive cardiac procedures (none, cardiac catheterization only, both coronary artery bypass graft surgery and percutaneous coronary intervention). One community hospital had the capacity to perform cardiac catheterization and percutaneous coronary intervention, but not coronary artery bypass graft surgery; we classified this hospital as a catheterization-only facility. We categorized hospital volume of patients with myocardial infarction according to the following levels: up to 100 patients, 101-200 patients, 201-300 patients and more than 300 patients.
Community characteristics
We determined the population of the community in which each hospital was located using Statistics Canada data from the 2001 census. We categorized population according to the following levels: less than 100 000 people, 100 000-499 999, 500 000-1 249 999 and more than 1 250 000.
Statistical analysis
We used a χ 2 test to compare differences in hospital characteristics between those with prescribing rates of less than 80% and those with prescribing rates of at 80% or more. For each of the study medications, we determined whether each patient had filled a prescription within 90 days after discharge. We compared the proportion of patients who filled a prescription across different levels of the patient, physician, hospital and community characteristics. We fit multilevel logistic regression models to determine the independent predictors of a patient filling a prescription within 90 days after discharge. 12, 13 We used cross-classified multilevel models that did not require physicians to practise in only 1 hospital. 14 We fit a separate multilevel logistic regression model for each of the 3 types of medications. The models incorporated the following patient-level variables: age, sex, cardiogenic shock, congestive heart failure, pulmonary edema, cardiac dysrhythmia, malignant disease, cerebrovascular disease, acute renal failResearch ure, chronic renal failure and diabetes with complications. These 11 characteristics constitute the Ontario acute myocardial infarction mortality prediction model. We have described the derivation and validation of this model elsewhere. 15 The multilevel logistic regression models incorporated random effects for physicians, hospitals and communities. The use of multilevel regression models allowed us to account for homogeneity in postdischarge drug use among patients treated by the same attending physician, within the same hospital and within the same community. 12 In these analyses, we treated the patient as the unit of analysis but accounted for the clustering of patients within physicians, hospitals and communities. An odds ratio less than 1 indicates that the odds of prescribing were lower for a given characteristic than for the reference level, whereas an odds ratio of 1 or more indicates that the odds of prescribing were greater. 
Research

Physician characteristics
Having a general practitioner or family practitioner, a general internist or another noncardiology specialist as an attending physician was associated with significantly lower odds of postdischarge use of each of the 3 classes of medication, relative to having a cardiologist as an attending physician (odds ratios ranging from 0.46 to 0.82). Having an attending physician with at least 29 years clinical experience was associated with significantly lower odds of receiving β-blockers and statins, relative to having an attending physician with fewer than 14 years of experience (adjusted odds ratio 0.71, 95% CI 0.60-0.84 for β-blockers; adjusted odds ratio 0.81, 95% CI 0.67-0.97 for statins). The effect of having an attending physician with at least 29 years of clinical experience relative to one with fewer than 14 years of experience on the odds of receiving angiotensin-modifying drugs showed a trend toward statistical significance (adjusted odds ratio 0.86, 95% CI 0.74-1.01). Physicians' volume of myocardial infarction cases was not independently associated with drug use after discharge.
Hospital characteristics
Most patients (71.9%) received treatment at hospitals without the capacity for invasive cardiac procedures, and 17.7% of patients received treatment at teaching hospitals (Table 2) . Being treated at a hospital with catheterization-only capacity was associated with lower odds of filling a prescription for a β-blocker (adjusted odds ratio 0.63, 95% CI 0.47-0.85) or an angiotensin-modifying agent (adjusted odds ratio 0.71, 95% CI 0.54-0.92), relative to being treated at a hospital without the capacity for invasive cardiac procedures. Compared with receiving treatment at a nonteaching hospital, receiving treatment at a teaching hospital was associated with greater odds of filling a prescription for a statin (adjusted odds ratio 1.64, 95% CI 1.14-2.34). Hospital volume of patients with myocardial infarction was not independently associated with the use of these drugs after discharge. We identified 73 hospitals that had discharged at least 30 elderly patients with myocardial infarction in 2005/06 ( Table 3 ). The capacity for invasive cardiac procedures differed significantly between hospitals with low and high use of β-blockers (p = 0.044) and between hospitals with low and high use of angiotensin-modifying agents (p = 0.036). Hospi- *Low-prescribing hospitals were defined as those where less than 80% of patients with myocardial infarction were given a prescription for the particular drug at discharge. †High-prescribing hospitals were defined as those where at least 80% of patients were given a prescription for the particular drug at discharge. tals with high prescribing of these medications were more likely than those with low prescribing to have the capacity for cardiac revascularization (21% v. 10% for high v. low prescribing of β-blockers; 24% v. 9% for high v. low prescribing of angiotensin-modifying agents). Hospitals with high prescribing of statins were more likely than those with low prescribing to be teaching facilities (26% v. 6% for high v. low prescribing of statins; p = 0.026). Finally, hospitals with high postdischarge prescribing of β-blockers tended to be located in communities of different sizes than those with low postdischarge use of this drug category (p = 0.009). Hospitals with high postdischarge prescribing of statins were more likely than those with low prescribing to be located in communities with at least 1 250 000 residents (26% v. 9%).
Research
The effect of patient, physician, hospital and community characteristics on the postdischarge use of β-blockers, angiotensin-modifying agents and statins are shown in Figure 1 and are reported in detail in Appendix 1 (available online at www.cmaj.ca/cgi/content/full/179/9/901/DC2).
Community characteristics
About one-fifth (19.6%) of patients lived in very large communities (≥ 1 250 000 people) (Table 1) , and nearly half (41.9%) lived in communities of less than 100 000 residents. Community size was not independently associated with postdischarge drug use.
Interpretation
Among patients with myocardial infarction who were discharged from hospital in 2005, a variety of patient, physician and hospital characteristics accounted for differences in the use of evidence-based drug therapies after discharge. For example, having a general practitioner or family practitioner, a general internist or a different specialist as an attending physician, rather than a cardiologist, was associated with 19%-55% lower odds of postdischarge use of each of the 3 classes of medications. Having an attending physician with at least 29 years of clinical experience, relative to fewer than 14 years of clinical experience, was associated with 28% decreased odds of receiving a β-blocker and 19% lower odds of receiving a statin.
In a companion study in this issue of CMAJ, we found moderate variability between hospitals in the use of evidence-based drug therapies among elderly patients after discharge with myocardial infarction. 1 In this study, after adjustment for patient and physician characteristics, we found that many of the differences between hospitals that had been consistent across different classes of medications were no longer evident. Our findings on the association between physician characteristics and postdischarge drug use by patients with myocardial infarction complement those of an earlier Ontario study, in which there was an inverse relation between the annual volume of patients with myocardial infarction attended by admitting physicians and patient mortality. 10 In the current study, we also found that the use of evidence-based drug therapies decreased with increasing patient age, a finding that is consistent with previous studies. 16, 17 In this regard, our findings build upon those prior studies, by demonstrating that the importance of age in influencing prescribing patterns persists after adjustment for physician, hospital and community characteristics. Similarly, the impact of the specialty of the attending physician on the use of evidence-based drug therapies builds upon previous evidence of lower prescribing rates of β-blockers among general practitioners and family practitioners than among cardiology specialists. 18, 19 Previous studies also showed higher postdischarge use of β-blockers among patients attended by cardiologists than among those attended by other physicians. 20, 21 Our findings were similar to those of an earlier study in which physicians who were more recent graduates of medical school were more likely to prescribe β-blockers after myocardial infarction. 21 In the current study, we found that patients attended by noncardiologists had a lower likelihood of filling prescriptions for evidence-based drug therapies within 90 days after discharge from hospital compared with patients attended by cardiologists. These differences are likely due, at least in part, to cardiologists' greater knowledge of appropriate drug therapy for patients with myocardial infarction. However, another partial explanation for this finding could be that cardiologists have patients who are younger and have less comorbid illness than patients seen by other physicians. Therefore, with fewer contraindications to therapy, these patients may be more likely to be ideal candidates for therapy and to receive a prescription at discharge. We also found that patients attended by physicians with at least 29 years of clinical experience had lower postdischarge use of medical therapy than patients attended by physicians with less than 14 years of experience. These differences may reflect changes in medical education, whereby physicians trained more recently may have had greater exposure to evidence-based medicine. Furthermore, the evidence for the use of these therapies accumulated during the period when many of the more recently trained physicians were undergoing their medical training.
Our study suggests that there is a need to develop more effective mechanisms for knowledge translation to improve the clinical practice of noncardiology specialists and of physicians who have been in clinical practice for a long time. We speculate that the development and widespread dissemination of standardized discharge orders for patients with myocardial infarction could improve the delivery of evidence-based drug therapies.
Limitations
Our study has certain limitations, several of which are described in our study examining the temporal trends in the use of these therapies. 1 A primary limitation involved the use of physician billing claims to identify the attending physician. Consequently, physicians who practised under alternate payment plans and who did not submit "shadow" billings to the Ontario Health Insurance Plan would not have been identified in our study. We therefore excluded patients for whom attending physician specialty was not available. However, physicians practising under alternate payment plans and not submitting "shadow" bills to the Ontario Health Insurance Plan probably constitute a small minority of physicians in Ontario. 22 
Conclusions
Patient and physician characteristics were associated with postdischarge use of β-blockers, angiotensin-modifying agents and statins among patients with myocardial infarction in Ontario in 2005/06. Further research is required to determine how to improve prescribing by physicians with suboptimal prescribing practices. In particular, there is an opportunity to explore and develop new methods of knowledge translation aimed at physicians who have been in clinical practice for a long time and whose training in medical school and residency may not correspond with current clinical practice guidelines. Furthermore, there is a need to explore methods to improve discharge prescribing by noncardiologists. Patients under the care of general internists, general and family practitioners, and other specialists had lower postdischarge use of the study medications than those under the care of cardiologists. However, in many settings, it is not feasible for all patients with myocardial infarction to have a cardiologist as an attending physician. Further research is required to develop mechanisms to improve prescribing in these settings.
